Introduction. Pathological muscle tone can cause changes in the facial skeleton, including tension headaches, tinnitus, temporomandibular joint dysfunctions. The complexity of pathologies and their spectrum may also indicate changes beyond the facial skeleton. The aim of the study was to determine the possible correlation between the pressure pain threshold of the trapezius muscle and the bioelectrical tension on the masticatory muscles.
a reduced local pain threshold, this may indicate an increased nociceptive sensitization in a given area. On the other hand, the increased sensitivity to pain occurring in non-damaged or nonsensitive sites may be due to increased excitability of the central nervous system [4] . Lower PPT values are associated with the occurrence of myofascial Trigger points (TrP), what is associated with the changes in physiology mentioned above [5, 6] .
AIM
The aim of the study was to determine the possible correlation between the pressure pain threshold of the trapezius muscle and the bioelectric tension on the masticatory muscles.
MATERIAL AND METHODS
The research was carried out in accordance with the recommendations of the Declaration of Helsinki and with the consent of the Bioethical Commission of the Medical University of Lublin (KE-0254/73/2017). Participants were informed about the aim of the study, they were aware of the possibility
INTRODuCTION
The pathological tension of the masticatory muscles can cause changes in the facial skeleton, leading to tension headaches, tinnitus and temporomandibular joint dysfunctions (TMD). Increased temporal muscle tension may affect the formation of tension-type headaches (TTH), whose mean global prevalence is 42% [1] . In addition, muscle imbalances in the region of masticatory muscles may lead to the development of tinnitus, which is explained by the common origin of phylogenetic structures of the temporomandibular joints and the ear [2] . Disorders in the asymmetry of muscle tone are also a predisposing factor for the occurrence of tempomandibular disorders (TMD). Their prevalence is estimated at 5 to 12% of the world's population, almost twice as much as women and men. The chronic form of TMD is associated with changes in masticatory muscle activity and can lead to sleep problems, deterioration of the emotional state and quality of life [3] .
The complexity of pathologies and their spectrum may also indicate changes beyond the facial skeleton, which are combined by some authors with central sensitization. If we deal with DOI: 10.2478/pjph-2019-0012
Chair and Department of Rehabilitation, Physiotherapy and Balneotherapy, Medical University of Lublin, Poland of resignation at any time. All the surveyed women gave written permission for the above research.
The number of 36 women applied for the study. The following exclusion criteria were applied: neurological disorders, injuries and surgical procedures within the head and neck section of the spine and pregnancy. After applying the abovementioned criteria, 17 women were qualified for the study (mean age: 23 years ± 2 years). All the women were examined using an algometer within the trapezius muscle (QM) to determine the pain threshold (PPT). The examination took place in a sitting position on the dental chair with legs extended, the hands were located along the trunk, the head was based on the headrest. The PPT value for both the left and the right trapezius muscle was determined using three measurements using a standard digital algometer (FDIX, Wagner Instruments, Greenwich), according to the methodology described by Moloney and Witney [7] . The average PPT value for each page was used for statistical analysis.
The electromyographic study was carried out in accordance with the guidelines of the SENIAM program [5] . Before placing the surface electrodes, the skin of the subjects was cleaned with 90% ethanol solution. Next, two surface electrodes (Ag/AgCl with a diameter of 30 mm and a conductive surface of 16 mm -SORIMEX, Poland) were placed on one muscular flank, symmetrical on both sides, according to the course of the fibers of the frontal temporal muscle (TA) and the superficial part of the masseter muscle (MM). The reference electrode was placed on the forehead [8] . The study involved an 8-channel BioEMG IIITM surface electromyography apparatus with BioPak Measurement System (BioResearch Associates, Inc. Milwaukee, WI, USA). Before the test, an interference test was performed. Masticatory muscles' activity (TA, MM) was recorded in the resting position of the mandible for 10 seconds. Participants were instructed not to open their mouth during the study and not to swallow saliva. The eyes were closed during the examination.
The data was compiled using the IBM SPSS STATISTICS 21 program. Correlations were calculated using the r-Pearson test. The results were considered statistically significant if they exceeded the assumed level of statistical significance of 5%.
RESuLTS
After comparison of the bioelectrical tension of the masticatory muscles and the pressure pain threshold, left-sided correlation was observed (p<0.05) ( Table 1) , while in both righthand ( Table 2 ) and general (Table 3) , the results did not reach the required level of statistical significance (p>0.05).
DISCuSSION
The results of the author's research indicate a significant correlation between PPT and elevated muscle tone of the masticatory muscles on the left side. This phenomenon may be related to the close connection of masticatory muscles and neck muscles, which form a functional whole by maintaining the balance and stabilization of the head [9] . The lack of balance between these structures can lead to changes in the resting position of muscles and, as a result, to muscle hyperactivity [10] .
All the issues discussed above may also be related to the phenomenon of central sensitization. In this phenomenon, pain sensations are not located in the actual place of dysfunction nor in the nerve affected by the pathological process, nor in a place supplied by another branch of this nerve, or by a different nerve. A frequent occurrence of pain transmission is the transfer of pain sensations from the neck muscles to the vicinity of TMJ. One of the concepts explaining this phenomenon is based on the theory of convergence. It talks about the possibility of a greater number of centripetal neurons connected to one higher-order neuron, which may be one of the many neurons reaching the synapse with a single neuron. The pyramid consisting of synaptic floors running all the way to the brainstem and cerebral cortex is, under conditions of prolonged impulse, getting heavier in the reading, resulting in pain being felt in places not affected by dysfunction [9] . This phenomenon can be confirmed by research carried out by Gawda et al. [11] , in which it has been proven that by working at the trigger points present on the descending part of the trapezius muscle, we can reduce the pain in the temporomandibular joints. This may indicate the significance of the connection that occurs between the trapezius muscle and TMJ.
Assuming the validity of the convergence theory quoted above, the correlation between the compression algometria of the trapezius muscle and the occurrence of elevated masticatory muscle tension observed in our study may be related to the fact that the depressed PPT of a given muscle may be indicative of the occurrence of TrP in it.
In work of Chatchawan et al., in which the characteristics and distribution of myofascial trigger points in patients with chronic tension-type pains were found, a greater number of active TrPs and lower PPP levels of active TrPs in the areas of the head, neck and shoulder compared to the upper back area were discovered. In the conclusions, the authors note that lower PPTs of active TrPs around the head, neck and shoulder may affect chronic tension-type pain [6] . This is confirmation of the correlation discussed in the original study.
The next explanation of the obtained results may be related to the fascia that surrounds all the structures of the human body. It is a connection between all the components of the musculoskeletal system, which can cause the transfer of tension from the trapezius muscle to the area of the masticatory muscle [12] . The discussed relationship is explained by the work of Stecco, describing the sequences of the external rotation of the trunk. 
